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The invention here disclosed relates fo auto- 
matic propeller feathering systems of the type 
covered in the co-pending Wells and Reiter pat- 
ent application, Serial No. 710,724, ffled Novem- 
ber 18, 194, wherein lack of the power required 
for takeoff, for a predetermined short interval of 
rime at one engine, automatically initiates the 
propeller feathering operations af that engine. 
Special objects of the present invention are fo 
assure feathering operations only of the mal- 
functioning engine, fo make certain the comple- 
tion of the feathering of the propeller of that 
engine and to prevent unfeathering operations 
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as for an interval, of one second and a lockin 
relay 8 for maintaining circuits closed once the 
feathering cycle bas been initiated. 
Under the present invention, h0wever, only a 
5 single rimer and only one lockin relay are re- 
quired. 
This is marie possible by the provision of an 
engine selector relay 9 designed to cut the rimer 
and the lockin relay in on the Power failing en- 
10 gine detected a-d, identified by. a particular 
torque switch. 
The torque switches 3, of either the mecharfi- 
cal or pressure type, are shown connected ai |0 

until so intended by the pilot, with a battery or other power source J j and 
Particuiarly it is a purpose of the invention fo 15 operate each fo close in the absence of torque on 
simplify and reduce the number of circuits and the engine. 

parts required. 
Further special objects of the invention are 
fo provide the pilot with suitable indication 
when the system is properly armed and fo be 
relied upon, fo give the pilot absolute control at 
all rimes for use or nm]-use of the system and 
to provide for complete preflight checMng of the 
system. 
Other desirable objects attained by the inven- 
tion are set forth or will appear in the course 
of the following specification. 
The drawing accompanying and forming part 
of the specification is a diagrammatic illustration 
 of a present preferred embodiment of the inven- 
tion. Structure and arrangement, however, may 
be variously modified and changed as regards 
the immediate illustration, all within the true 
intent and broad scope of the invention as here- 
inafter defined and claimed. 
The single figure in the drawing is a wiring 
diagram showing how the various units which go 
fo make up the system may be combined fo 
effect the desired results outlined. 
Thepresent system is like that disclosed in the 
patent application above-identified as involving 
certain safety or precautionary circuits arranged 
to exercise supervisory control over the normal 
feathering circuits as represented by the normal 
feathering switches | and normal feathering 
relays 2 for each engine. 
Thus there is provided af each enginea torque 
switch 3 for sensing loss of power and a range 
switch  conditioned by throttle and mixture 
levers 6 and 8 fo arm the Circuit for the torque 
switch a a rime when maximum power for take- 
off is required. 
Also, there is provided a rimer  for permitting 

Signal lights 2 suitably placed on the .engine 
panel or elsewhere are connected af 13 fo indi-. 
cate which, if any engine, is lacking in torque. 
0 Each torque switch is connected by a line 
with the range switch  for that engine and these 
range switches are separately connected by lines 
J, |8 with magnet windings , 8 of the engine 
selector relay 9 so that closing of either torque 
5 switch in the two-engine installation illustrated, 
with throttle in the full power position and rnix- 
ture lever set af automatiC rich, one or the other 
of magnet coils , |8 will be energized. 
The rimer  is sh0wn.as of the electronic type, 
30 connected af one side af  with the power line 
|}, and af the opposite side af 28 with circuit 
closers 2, 2 operated respectively by magnets 
 and 8 of the engine selector relay 9. 
Thus, with operation of the torque switch des- 
5 ignated for the left hand engine and consequent 
energization of magnet |, circuit will be closed 
af 2 | through line 23 leading fo magnet 2 of the 
lockin relay $ and with energization of magnet 
|S for the right hand engine, circuit will be 
40 closed af 22 through line 26 fo the right hand 
engine magnet 28 of lockin relay 8. 
The delayed action rimer  prevents the lockin 
relay from functioning until .the torque switch 
bas been closed fora full second or for such other 
45 interval of rime for which it bas been designed. 
Af the end of the predetermined interval of 
rime, the magnet  or 28 of the locMn relay  
will be energized fo close the circuit (magnet 
through connections 23, 2, armatures 28, 29 and 
0 line 3} through the normal feathering relay  for 
the left hand engine, or through lines 26, 
armatures 32, $3 and line 3 to the normal feath- 
ering relay 2 for the right hand engine. 

initiation of the feathering cycle only if power is Circuits also will be completed at the saine 
absent for a definite limited peri.od 0ï im¢such  rime by the locMn relay $, in the case of the left 
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hand engine coit 24, through line 36, armature through operation b.y the pilot of the proper one 
36, line 31, armature 38 of lockout relay 39 and of the normal feathering switohes ! or by man- 
line 4{} te the normal ïeathering pressure cureur ual operation of a special reset switch indicated 
switch 41; and in the case of right hand engine at 6 and arranged te close a connection at 58 
magnet 26, through connection .42, armature 43, 5 ïrom the power line l{} through conductor 67 
conductor 44 te the second armature 46 of lock- te the reset coil 68 of relay 39. 
out relay and then by way oï connection 46 te The automatic resetting is accomplished in 
the normal feathering pressure cureur switoh 47. the example when the upper or right hand en- 
In each instance the selected magnet 24 or gine feathering switch ! is operated, by passage 
26 of the lockin relay 8 has a sustaining circuit 10 oï current across contacts at 59 and through 
through the normal ïeathering pressure cutout conductor 69, the normally closed back contacts 
swich for that particular engine, which remains 6! of reset switch 66, armature 62 of reset relay 
closed, supplying power te the normal OEeathering ç3 and conductor 1 te reset coil 69. In the case 
relay 2 until the ïeathering cycle is completed, oï-the lower or leït hand normal feathering 
regardless oï whether the torque switch con- 15 switch , the connection of contacts at 64 estab- 
tinues closed during this feathering peried, lishes a circuit through line 65 te reset relay 63 

This automatic safety ïeathering can be ac- 
complished in short order, for example, in a total. 
elapsed rime of six seconds frein moment of loss 
of torque. 
Further, this automatic ïeathering is operativ 
only in the ïull power range of the engine, say 
ïrom approximately threequarters te ïull throt- 
tle, as determined by the range switch jointly 
controlled by the throttle and mixture loyers 
covering range of fuil power throttle settings 
rom sea level te critical altitude ïor engine over 
boost. 

which theïeupon shits armature 62 te contact 
66 te run current through line 61 te the reset 
coil 6. 
The automatic feathering circuit lockout relay 
9 is mechanically locked closed when the auto- 
matic feathering circuit is operative and this 
eliminates any need ïor resetting the saine each 
rime the aircraft is used. 
A reset signal light is shown af Ç connected 
with the power source through lines |9,  and 
having a contact 69 for engagement by armature 
3 when the reset magnet 58 is energized, cir- 

The delayed action of the rimer prevents the cuit then being completed through the ground 
automatic circuit frein functioning until the 30 line 48 and normal feathering pressure cureur 
torque switoh has been closed for a full second . switch. This reset light thus indicates when 
or other predetermined period se as net te oper- the lockout relay is open te ground on the auto- 

are on a momentary loss of power and requiring 
for operation, a full second of loss, or of torque 
less than that normally developed in the ïull 
power range. 
The rimer /urther wi11 hot activate thi auto- 
matic circuit even thouh the torque switoh has 
been closed for several seconds unless the throttle 
haa been dnced ps he -ee-qurr open 
position nd he mixture conrol is in he uo- 
mic rich position, nd hen no unil  fu11 
second /tor boh conditions hve been me. 
The engine selector relay B automatically se- 
lects he ïeathering circ ïor he power losg 
engine, as decd bF he torque switoh ooE ha 
paricular engine and shown by the engine id- 
tifying torque light . Ts relay closes oY 
hat one paricular ïeahering circuit and thus 
makes i impossible te ïeather more han the 
propeller oï hat one non or malïcioning en- 
gine. 
The normal ïeahering pressure cuou switoh 
 or  ope when ïull ïeathered position oÏ 
he propeller oï ha ccuit is reached. This de- 
engizes he holng magnet 2 or  oï he 
lock relay 8 te close a circui oï the armature 
48 or B, .enabling condeer 59 te dcharge 
hrough ne  and armature 8 or .4 and line 
 through the lockout coil 5 oï mechacat 60 
lockout relay  releasing the mehanical lock 
on armatures 8 and 5 therebF rendering all 
utomatic circuits inoperative. 
e chargg oï the conde 5 for the above 
ppose is effected in the illustration during the 
ïeathering cycle through connections 9, 
armate  or  and connectien 
en lockout relay 9 is activad as described 

matie feathering circuit. 
Te enable the automatic feathering circuits 
Z5 te be tested ïor each origine prier te takeoff, there 
is provided in the illustration, a test switch 1{},  
ïor each engine, connected at 12, ] te bypass the 
range switches 4 oï the engines. These switches, 
in conjunction with the single reset switch 5 
40 and reset signal 61, enable the pilot te ïuily check 
and put the automatic feathering circuits in con- 
dition for operation. 
In these tests the pilot may energize an auto- 
matie feathering circuit when an origine is run- 
45 ning at low torque and stop at will, allowing the 
engine oil pressure te thon unfeather the pro- 
peller. 
In order that the pilot may have absolute cm]- 
trol at all rimes there is provided in the illustra- 
tion a toaster switoh 4 in the power line 
enabling the pilot te instantly stop automatic 
ïeathering on an ondine resuming power and 
whereupon it will unïeather the propeller by 
engine off pressure. The circuit lockout re]ay 
39 must thon be reset by reset switch 5 te re- 
store the automatic ïeathering circuit. Also,-if 
the propeller blades are moved ïrom the ïeathered 
te an unfeathered position by hand, aïter being 
feathered by the automatic circuit, the automatic 
circuit lockout relay must be reset by means 
the reset switch 66 or the normal featherin 
switoh . 
The toaster switch ]4 orlinarily may be closed 
only during takeoff. 
The sFstem is se designed that the pr0pellers 
will net feather under standard procedure ïor 
origine shut-down or under sudden increase of 
power on landing approach or emergency power 

by the opening of the circuit by the normal te clear landing .field, providing engines exceed 
OEeathering cureur switoh ! or 4 at the end oï 7c wind mflling R. P. M., usually approximately 1100 
the feathering cycle, all automatic feathering R.P.M., one second after throttle lever has 
circuits are rendered inoperative and will romain reached fui1 power range, or high altitude flying 
se until the lockout relay is reset, with throttles in ïull power position and mixtuçe 
The lockout relay  is reset automatically in. set at automatic .lean. . . 
the illustration when the propeller is unfeathered î5 Servomotors for actuating trim tabs and cor- 



rectng throttle seLLings to trim the airplane 
about yaw axis.are indicated af 78, 8, connected 
respective]y by lines 77, 78, with contacts 79, 8{1, 
of the lock-in relay magnets 24 and 6, engage- 
able by the armatures 29 and 38. 
The selectoï relay, through the agency, of the 
lock-in re]ay, selects the proper servomotor to 
compensaLe for loss of power of the fafiing engine. 

"60'I901 
lines 18, 84, amture  and line 4 fo close the 
right-hand ïeathering motor switch 88, initiat- 
ing propelleÆ ïetheÆing opeÆaion. 
The lock-in relay coil 28 also disconnects the 
grounding connëctio ïor the other relay coi1 
ai armature 8, thus preventing ooil .4 Zrom be- 
ing energized during such operations. 
Coil 28 of locl-in re]ay 8 becomes self-ener- 

1;eturn of trim under power conditions may be gized by closing of armature 82, which then com- 
accomplished through use of the normal feather- 10 pletes circuit from lines |9, 64, through lines 
ing switch, and 26 to coil 28 and fo ground through the 

While shown applied to a two engine insta]!a- 
tion, if will be appreciated that the invention is 
applicable to four, six or other ngine airplanes. 
The system is of compact, simple design, read- 
ily applicable to existing aircraft and pïovides 
automatic safey cotrol, in addition to absolute 
or arbitrary control by the pilot. 
The test switch circuits enable the pilot 
make certain that the automatic safety circuits 
are.in operative condition, ready for flight, and 
this together with the absolute control afforded 
by the toaster switch 74, provides a sense of se- 
curity and reliabflity, enabling the pilot to use 
the system with confidence and to the fullest 
possible safety advantages. 
Operation 
or normal takeoff the ïeathering toaster 
switch 74 is closed, as indicated in dotted lines. 
This arms the entire ïeathering system, both nor- 
mal nd automatic. 
When ready for takeoff the mixture control 
levers 8 are placed in auto-rich position and 
throttle levers 6 advanced to full power range, 
closing range switches , as shown by the dotted 
lines. 
Assuming failure of the right-hnd engine dur- 
ing takeoff under full power range, the condition 
of parts wfll be as indicated in the broken lines, 
as ïollows: 
The right-hand engine torque switch 8 closes, 
energizing coil |8 of selector re]ay 9 through 
connection |4, the right-hand range switch g, 
wire |8, coil |8, wire 8| and to ground by arma- 
ture 82 of the deenergized selector relay cofl 
Coil |8 c]oses a circuit at armature 8 from the 
power line |8 through connection 84 fo the 
rimer 7. 
Coil |8 also closes circuit between the rimer 
relay 86 and magnet coil 28 of lock-in relay 8, 
by way of conductor 2{I, armature 22 and con- 
ductor 26. Af such timealso armature 88 of 
coil |8 opens the ground circuit for coil |7 of 
this relay. 
If the right-hand torque switch remains closed 
for the preselected length of rime determined by 
rimer 7, say approximately one second, the rimer- 

normal feathering pressure switch 47 through 
connections 42, 4S, 44, 46 and 48. 
With coil 28 self-energized as described, cir- 
15 cuits are held c!oed untilthe feathering cycle 
is completed. When the Propeller becomes fully 
feathered the normal feathering pressure switch 
47 disconnects the circuit to ground and coil 26 
is deenergized, opening circuits at armatures 49, 
2O , 2, and closing grounding circuit af arma- 
ture 38 for the other coil 24. 
With the battery or power circuit broken as 
described, condenser 60 which bas been charged 
during the feathering cycle, discharges through 
25 line 6|, armature 48 of coil 24 and line 62 through 
trip coil 6 of the lock-0ut relay39, releasing and 
opening armatures 46 and 38 of the lock-out re- 
lay, disconnecting circuit 48 fo right-hand nor- 
mal feathering pressure cut0ut switch 47 and 
0 connecting the reset light 87 in circuit. 
Further feathering is then impossible untfl 
the system is rearmed through the reset switch 
66, because the lock-out relay  controls boh 
right-hand and left-hand engine feathering sys- 
35 teins, leset switch 66 can be operated as above 
described to close circuit at 88, thus to energize 
the reset coil 8. of lock-out relay 38 through con- 
nections 67. 
The sequence of operation of the left-hand 
40 feathering system is similar fo the sequence of 
operation for the right-hand engine, as de- 
scribed. 
Test switches, 78 for the left-hand en.ne and 
7| for the right-hand engine, serve as by-passes 
for the respective range switches 4, enabling the 
45 pilot to test the circuits for either side at any 
rime.  ., 
In the system here disclosed the mixture con- 
trol and throtfle levers must be operated in this 
particular sequence to arm the safety feathering 
50 cicuits. This requirement avoids arming the 
circuits unnecessarily as at rimes when auo- 
matic feathering would hot be required and 
would hot be in order. 
5 What is claimed is: 
1. An automatic safety feathering system for 
multi-engine aiicraft having normal propel]er 
feathering circuits for the engines and compris- 

relay 88 will close circuit from the battery to ing torque switches subject fo engine torque and 
lock-in relay coil 28 through line |9, rimer relay 60 means connecting said torque switches with said 
86, line 2{I, armature 22, line 26, cofl 28 and to feathering circuits, including a rimer for initiat- 
ground through line 4, armature ¢3 of deener- ing delayed action of the feathering circuits and 
gized lock-in relay coil 24, line 4 armature  engine selector relay means controlled by torque 
of lock-out relay 9 and by way of line 48 through switches of the individual engines for selectively 
the closed contacts 87 of right-hand test switch 6 connecting said rimer with the feathering cir- 
7! to right-hand engine normal feathering pres- cuits of the different individual engines. 
sure switch 47. 2. An automatic feathering system for muiti- 
The energized coil 28 of lock-in relay 8 con- engine aircraft comprising propeller feathering 
nects power line |{1 to condenser 6{1 through con- means for each engine, an automatic torque 
nections |9, 64 armature 49 and connection 6 |. 70 switch for each engine, a rimer for insfituting de- 
Af the saine rime servomotor 78 is energized layed action of said propeller feathering means 
through lines 19, 64, armature 33, contact 80 and an engine selecLor controlled by said torque 
and line 78. switches for selectively connecting said rimer 
The normal feathering relay 2 for the right- with the propeller feathering means of differ- 
hand engine is energized af this rime through  ent individual engines. 
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3. A,n automatic afity feathering system for 
aircraft having a plurali-ty ,of engines and com- 
prising in combination with propeller feather- 
ing means and power loss sensing means for each 
englue, a delayed action rimer and selector means 5 
controlled by the individual englue power loss 
sensing means for automatically connecting said 
delayed action timer with the propeller ïeather- 
ing means of a power losing englue detected by 
said power loss sensing means. 10 
4. An automaic safety propeller featherLug 
system comprisLug in combination with the nor- 
mal ïeathering systems oï the individual engines 
of a plural englue installation, a torque switch 
ïor each englue, lockin relay means for main- 15 
taining said featherLug systems operative 
throughout a predetermLued feathering cycle, 
selector relay means controlled bY said torque 
switches for automatically connecting said lockin 
relay means with the normal ïeathering system 20 
of a torque losing englue detected by one oï said 
torque switches, a trimer for delaying operation 
of said normal propeller feathering systems ïor 
a predetermined intervalof time and means con- 
troll,d by said selector relay means for connect- 25 
ing said rimer 'with said lockin relay means. 
5. An automatic saïety propeller ïeathering 
system comprisLug LU combLuation with thé nor- 
mal ïeathering systems of the individual engines 
of a plural enginé installation, a torque switch 3O 
ïor each en,ne, lockin relay means for maLu- 
taining said feathering systems operative 
throughout a predetermined ïeathering cycle, se- 
lectcr îelay means controlled bY said torque 
switches for automatically connecting said lock- 35 
in relay means with the normal ïeatherLug sys- 
rem of a torque losLug engini detected by one of 
said torque switches, a lockout relay for render- 
ing said lockin relay inopirativi at the end of 
the predetermined feathering cycle and a reset 40 
switch for releasing said lockout relay to restore 
the lockin relay means to operative condition. 
6. An automatic saïety propeller ïeathering 
system comprising in combination with the nor- 
mal ïeathering systems of the individual engines 
of a plural engine installation, a torque switch 
for each engine, lockin relay means for main- 
taining said ïeatherLug systems operative 
throughout a predetermined ïeathering cycle, 
selector relay means controlled bY said torque 
switches for automatically connecting said lockin 
relay means with the normal ïeathering system of 
a torque losing engine detected by one oï said 
torque switches, a lockout relay for rendering 
said lockin relay inoperative at the end of the 55 

predetermined feathering cycle, u reset switch for 
releasing said lockout relay to restore the lockin 
relay means to operative condition and a reset 
signal ,associated with said lockout relay. 
7. An automatic saïety propeller ïeathering 
system comprising in combination with the nor- 
mal ïeathering systems.oï the individual engines 
of a plural engine installation, a torque switch 
for each engine, lock-in relay means ïor maLu- 
taining said ïeathering systems operative 
throughout a predetermined ïeathering cycle, 
selector relay means controlled by said torque 
switches for automatically connecting said lock- 
in relay means with the normal featherLug sys- 
rem of  torque losing engine detected bY one of 
said switches, a lock-out relay for rendering said 
lock-in relay means inopirative af the end of the 
predetermined feathering cycle and means for 
tripping said lock-out relay at the end of the pre- 
determLued ïeatherLug cycle. 
8. An automatic saïety propeller ïeatherLug 
system comprising in combination with the hOt- 
mai ïeathering systems of the individual engines 
of a plural engine installation, a torque switch 
ïor each enginei lock-in rilay means ïor main- 
taining said feathering systems eperative 
throughout a predetermined feathering cycle, 
selector relay means Centr011ed by said torque 
switches for automatically connecting said lock- 
in relay means with the normal feathering sys- 
tem oï a torque losing engine detected by ene oï 
said switches, a lock-out relay for rendering said 
lock-in relay means inoperative af the end of the 
predetermined feathering cyc]e and means ïor 
tripping said lock-0ut relay at the end of the pre- 
determined feathering cycle, including a con- 
denser connected to be charged during the 
feathering cycle and  relay trip cofl connected 
and arranged tobe energized bY discharge of said 
condenser ai the end of the ïeatherLug cycle. 
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